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Abstract: Trapped waves in different sections of Longmenshan fault belt were observed, and the results show 
the difference between the northern and southern portions of this fault belt. Guanzhuang and Leigu surveying 
lines are located at the northern portion of the fault belt, and the result indicates that the width nf the rupture 
zone underground in this area is about 160 - 180 m. The center position of rupture zone underground 
corresponds to the surface breaking trace , and is equally distributed at the edges of the two fault walls. 
However, Hongkou surveying line is located at the southern portion of the fault belt, and the result indicates 
that the width of the rupture zone underground in this area is about 180 -200 m. The rupture zone underground 
is mainly distributed below fault scarp. The Wenchuan Ms8. 0 earthquake and Lushan Ms7. 0 earthquake both 
occurred at the Longmenshan fault belt. The results will provide information for the structure background nf the 
two violent earthquakes. 
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1 Introduction 
On April 20, 2013, a Ms7. 0 earthquake occurred at 
the Lushan County ( 30. 3 °N' 103. 0°E) ' y aan City of 
Sichuan Province , another violent earthquake occurred 
at Longmenshan fault belt after the Wenchuan Ms8. 0 
earthquake. The Lushan Ms7. 0 earthquake is located 
85 km-southwest from the Wenchuan M.S. 0 earthquake. 
Some experts consider that the Lusban Ms7. 0 earthquake 
may be induced by the SW stretching of the rupture of 
the Wenchuan Ms8. 0 earthquake. 
After the Wenchuan M.S. 0 earthquake, we performed 
fault zone trapped waves exploration on different sec-
tions of Longmenshan fault belt, and obtained some re-
sults['-'1. In this paper, the authors process and ana-
lyze the observations of Guanzhuang surveying line 
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and Leigu surveying line. The results will be compared 
with the observation of Hongkou surveying line (Fig. 1 
shows three observational lines : Guanzhuang line , 
Leigu line and Hongkou line) , which is used for ana-
lyzing the difference between the northern and southern 
portions of Longmensban fault belt. It will provide evi-
dence for the research on the structure background of 
the Wenchuan M.S. 0 and the Lushan Ms7. 0 earth-
quakes. 
2 Observation at Guanzhuang surveying 
line 
Guanzhuang Town is located at the northern portion of 
Longmenshan fault belt. Although surface geological in-
vestigation didn't show obvious smface breaking zone , 
it is inferred that the northern portions nf the surface 
breaking zone of the Wenchuan earthquake ends in the 
south nf Guanzhang Town[41 . However, Guanzhuang 
Town and its nearby area suffered severe disasters 
from the Wenchuan earthquake. To study the fault, we 
performed the fault-zone trapped waves exploration from 
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Figure 1 Position map of the active faults of Longmenshan fault belt and the surveying lines for 
observing fault zone trapped waves 
June to July in 2011. Along the highway, the surveying 
line stretches almost in NW -SE direction and is vertical 
to the NE-striking of the fault. 20 digital seismographs 
were deployed with the spacing of about 25 m. 
3 Data analysis at Guanzhuang sur-
veying line 
In Guanzhuang surveying line , lots of aftershock record 
is obtained. Following is several record of fault zone 
trapped waves, and some analysis and discussions. 
Figure 2 shows the record of a MIL 8 aftershock oc-
curred in Qingchuan area on June 25,2011. In the re-
cord, P and S waves are separated by the S-P time of 
about 4 second corresponding to the hypocenter dis-
tance of about 32 km. The fault zone trapped waves are 
not recognizable in the original record ( Fig. 2 ( a) ) , 
but after filtering with a 0. 5 - 3 Hz filter they become 
clear, especially at stations 6 - 13 , as shown in the 
dotted -lines area in figure 2 ( b ) . These waves appear 
after P and S waves with lower frequency, the domi-
nant frequency is about 3 Hz. 
Figure 3 shows the record of a Mil. 0 aftershock that 
occurred in Qingchuan area on June 26 , 2011. The S-P 
time is about 3 second, corresponding to the hypocen-
tral distance of about 24 km. The trapped waves are not 
recognizable in the original record , but they become 
very clear after filtering, especially at stations 8 -13 in 
the dotted-lines area in figure 3 (b). 
Since the trapped waves are generated from multiple 
reflections and interference of waves between the two 
boundaries of the fault. The amplitudes are observable 
mainly at stations in and near the fault zone. The sta-
tion spacing is 25 m , thus it can be deduced that the 
width of the rupture zone at depth is about 160 - 180 
m. Although no clear surface breaking trace is shown, 
our results of fault zone trapped waves indicate that the 
zone may exist underground. 
4 Data analysis at Leigu and Hongkou 
surveying lines 
Leigu surveying line is located at the northern portion 
of the Longmenshan fault belt , and there is surface 
breaking trace by the Wenchuan Ms8. 0 earthquake. 
After the earthquake , a seismic exploratory trench was 
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to fault zone trapped waves results. 
At the northern portion of Longrnenshan fault belt, 
the results of the Guanzhuang and Leigu surveying lines 
show that the width of the rupture zone at depth is a-
bout 160 - 180 m. The center position of rupture zone 
underground corresponds to the surface breaking trace , 
and the rupture zone is equally distributed at the edges 
of the two fault walls. This reveals that the section is 
characteristic with steeper fault dip , and the fault 
movement is dominant with horizontal shear. 
At the southern portion , the results of the Hongkou 
surveying line show that the width of the rupture zone 
at depth is about 180 - 200 m. The rupture zone at 
depth is maiuly distributed below thrust upper wall. 
This reveals that the fault movement is dominant with 
thrust component, and its fault dip is slower than that 
of the northern portion. 
Moreover, the focal mechanism of aftershock se-
quence of the Wenchuan earthquake indicates the sec-
tional characteristic 1' 1 correspond with our results. The 
fault movement in the southern portion is dominant with 
a thrust component, while in the northern portion, it is 
dominant with horizontsl shear. 
Both the Wenchuan Ms8. 0 earthquake and the Lus-
han Ms7. 0 earthquake occurred at the southern portion 
of Longrnenshan fault belt. After the Wenchuan Ms8. 0 
earthquake, the aftershocks distribution stretched in 
the north direction. So the stress in the northern portion 
is released , while is increasing in the southern portion. 
The Lushan Ms7. 0 earthquake may be induced by the 
release of crust stress in the southern portion. Both the 
faulting model of the Wenchuan Ms8. 0 earthquake and 
Lushan Ms7. 0 earthquake are dominant with a thrust 
component. It reveals that the movement model of the 
southern portion of Longrnenshan fault belt is thrust. 
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